Inhibition of acetylcholine release from guinea pig myenteric neurons by neuropeptide Y: GTP-binding protein mediation.
Neuropeptide Y (NPY) is a unique peptide with wide distribution in central and peripheral nervous systems. In the guinea pig, NPY-positive fibers are prominent in the myenteric plexus. To test whether NPY inhibits myenteric plexus acetylcholine (ACh) release and to define mechanisms, a purified preparation of myenteric plexus neurons was derived from the teniae coli of neonatal guinea pigs and maintained in primary culture. Incubation of cultured neurons labeled with [3H]ACh in the presence of NPY (10(-14)-10(-6) M) significantly inhibited basal ACh release (83 +/- 16 to 58 +/- 11% of control). NPY significantly inhibited ACh release stimulated by potassium (55 mM); by adenylate cyclase agonists forskolin (10(-6) M) and cholera toxin (10(-8) M); and by calcitonin gene-related peptide, cholecystokinin octapeptide, and vasoactive intestinal peptide (each 10(-8) M). In each instance, the inhibitory effects of NPY were reversed by preincubation with pertussis toxin. Reversal of inhibitory effects by pertussis toxin suggests that the actions of NPY are mediated via an inhibitory GTP-binding protein.